The role of short-and long-term climate predictions in determining the success of adaptation to climate change is investigated. A simple theoretical model that captures the relationship between adaptive performance, decision structure, and prediction accuracy at different temporal scales is developed, and its implications deduced. It is shown that users who face high adjustment costs (i.e. are inflexible) depend more heavily on accurate long-term predictions than those who are able to adjust their adaptation strategies at low cost. However, the constraints on the accuracy of long-term predictions in order for them to be 'accurate enough' to be recommended unreservedly are strongest for precisely those users who desire them most. There are thus intrinsic structural limitations to the utility of long-term predictions for adaptive decision making. In addition, the heterogeneous dependence of adaptive performance on predictions at different temporal scales gives rise to a resource allocation problem for investments aimed at improving predictions so as to maximize their social benefits. It is suggested that an explicit distributional framework that matches users' needs with scientific feasibility is needed in order to guide such investments, and key issues any such framework will need to address are discussed.
Introduction
Understanding the process whereby economic systems adapt to shifts in climate is increasingly being recognized as a vital piece of the climate change jigsaw puzzle. Due to the long residence time of atmospheric CO 2 (Solomon et al. 2009 ), adaptation will be necessary to offset (or capitalize on) the effects of an altered climate even in the most optimistic scenario of mitigation effectiveness. Since the incentive to adapt depends on the expected impacts of climate change, the developing world in particular (much of which lies in climatically vulnerable regions) has strong interests in the constituents of successful adaptive decision-making (Mendelsohn et al. 2006; Tol et al. 2004) .
Despite the importance of adaptation, little is known in detail about how, or indeed if, it might occur (Adger et al. 2007 ). Pragmatically, decision makers are interested in the economic, institutional, and environmental conditions under which adaptation is likely to take place successfully, which policy interventions are likely to aid the adaptive process, and whether there are limits to what adaptation can achieve (Adger et al. 2009 ). In this paper I will restrict my attention to a small but vital aspect of these concerns-the role of information, more specifically climate predictions, in determining adaptive success. I focus on information about the future climate, and not on information about the vulnerabilities of a given system to climate change, which for the sake of clarity I assume known in the modeling work below. While information about vulnerabilities is of course vital to any successful adaptation strategy, the role of climate predictions as inputs to adaptation decision-making has recently been receiving increasing attention. Major international organizations view climate predictions as important tools for adaptation planning in both the developed and developing world (Gagnon-Lebrun and Agrawala 2006; World Meteorological Organization 2007). Indeed, there is anecdotal evidence to suggest that much of the scientific community views predictions as essential to successful adaptation (Dessai et al. 2009 ).
Predictions of future climate rely on runs of global climate models (GCMs) forced by emissions scenarios. The outputs of these models have large uncertainties when considered at spatial scales small enough to be relevant to adaptive decision-making. Due to growing demand for such local predictions, regional climate models (Murphy et al. 2007 ) and downscaled GCM projections (Wilby and Wigley 1997) have begun to be widely used as inputs to impacts models which are in turn used to guide adaptation decisions (Parry and Carter 1998). Yet despite their increasingly widespread use, there is as yet little scientific understanding of the ability of these models to provide fit-for-purpose projections at the spatial and temporal scales relevant to adaptive decision making (Stainforth et al. 2007; Knutti 2008) . This goes for the much better understood GCMs themselves, and is compounded for the more localized models due to the resolution of additional local physics, topography, and an incomplete understanding of how downscaling techniques interact with uncertainties already present in GCMs.
In the light of the large uncertainties around climate projections, a conservative approach to their usage, and at the very least taking explicit account of their uncertainties, seems advisable. A common method of accounting for uncertainty in climate predictions is to make use of an ensemble of climate models and emissions scenarios in order to generate a plausible set of possible futures. The results of such an en-
